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□ 2 The amendment does not include a nwked-up version of the i^bc«wpt par.gT.pl, (iV*«U D r.( t ). 
37CFR1.12l(bXlXi») 

□ The amendment doe- ».t fart* a clean version of the ».°»fe<l ek**ft. 37 CFR 1. 12l(c X IXi) 
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I HEREBY CERTIFY THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE UNITED STATES POSTAL 
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE ADDRESSED TO: ASSISTANT COMMISSIONER FOR 

patents, Washington, d.c. 20231, on the date indicated below. 

BY: ^$J** JL-Jf Ab^^u^ DATE: 

PATENT 


TN THE UNITED STATES PATENT AN D TRADEMARK OFFICE 


In re: Patent Application of 

Frank SCHLIEBER et al 

ConfNa: 6536 

Appln. No.: 09/736,096 

Filed: Herewith 

For: PRODUCTION PROCESS FOR AN 

INJECTION MOLDED PLASTIC PART 
LAMINATED WITH TEXTILE, FLEECE 
OR THE LIKE 


Group Art Unit: Not Yet Assigned 


Examiner: 


Attorney Docket 
No. 4070-1 87US 
(K400846US) 


PRELIMINARY AMENDMENT 

Simultaneously with the filing of the above-identified application with which this 
Preliminary Amendment is being filed, and prior to the calculation of the filing fee, Applicant 
hereby amends the application as follows, without prejudice: 
In the Spec ification and Claims: 

Please amend the specification and claims as follows: 

Please replace the specification and claims with the Substitute Specification and 
claims shown in clean form attached hereto and having the bracketed additions and stricken 
deletions as shown in the attached marked up version of the specification. 

REMARKS 

Claims 1 to 9 are pending in the application. 

The purpose of this amendment is to place the application and claims in 
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appropriate U.S. form and delete the multiple dependent cjajms in this application, and thereby 
eliminate excessive claim fees. Such amendments are formal in nature and no new matter is 
added by any of the above amendments. A Substitute Specification is enclosed to reflect these 
amendments. Entry of this amendment and early examination of this application are respectfully 
solicited. 


Respectfully submitted, 


FRANK SCHLEEBER ETAL. 



. <2o€>f By: 
(Date) 



WILLIAM W. SCHWARZE 


Registration No. 25,91 8 

AKIN, GUMP, STRAUSS, HAUER & FELD, L.L.P. 
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2005 Market Street - Suite 2200 

Philadelphia, PA 19103-7086 

Telephone: (215) 965-1200 

Direct Dial: (215)965-1270 

Facsimile: (215) 965-1210 

E-Mail: wschwarze@akingump.com 
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MONTAPLASTOMBH) (TITLE OF THE INVENTION] 
{51597 Morsbach) [Manufacturing Process for a Plastic Injection Molding Laminated 
with Textile Fabric, Non-Woven or the Like] 

(Manufacturing process for a plastic inj e ction moulding laminatod with a textile fabric, a non 


10 [0001]The invention relates to a manufacturing process for a plastic injection (moulding} 

[molding] laminated with a textile fabric, a non-woven or the like, and a textile fabric, a non- 
woven or the like for laminating and permanent joining to apiece of plastic interior trim of any 
shape, particularly for the automotive sector. 

[0002]Polyester or blended fabrics are preferably used as the textile fabrics and permanently 

15 applied to the injection (moulding) [molding] as cladding. These materials are usually textile 
fabrics laminated with a non-woven. It is known from the prior art that these laminated textile 
fabrics are initially cut to size and the blank then placed inside the injection (mould) [mold]. 
In order to obtain a wrinkle-free surface, the fabric must be tension-mounted inside the 
injection (mould) [mold]. This is preferably achieved using a pneumatically actuated clamp 

20 system. After tension-mounting the fabric - a relatively time-consuming process - a backing is 
then injection (mouldod) [molded! onto it. After tbe injection process ends, the semi-finished 
workpiece, such as a column trim panel for the passenger car sector, is ejected and conveyed to 
the trimming station. In the trimming station, the fabric protruding over the edge of the 
workpiece must be trimmed in order to obtain the finished workpiece. 

25 [0003]The workpieces are generally of three-dimensional geometry, meaning that the edge 
contour is also three-dimensional. According to the prior art, trimming requires an article- 
■fppooi fioj [specific) trimming cell, which can process the respective edge contour of the 
workpiece. The throughput time of an individual workpiece is decisively dependent on the 
operating speed -frof the injection [moulding) [molding] machine, as this is usually the 

30 bottleneck in the manufacturing process. 
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f0004]Thc invention is based on the technical problem of further developing a generic 
manufacturing process such that the throughput times are reduced. 

[BRIEF SUMMARY OF THE INVENTION] 

5 [0005]According to the invention, the object is solved in that the manufacturing process 
comprises the following steps: 

Preforming of a fabric blank, which is coated on a first side facing the 
injection (moulding} [molding] with a plastic film that is thermoformable and, when cooled, 
dimensionally stable and elastic, into the desired outer contour of the injection (moulding] 
10 [molding] to be manufactured. 

Insertion of the preformed fabric blank into the iiyection (mould) 

[mold], 

Injection-backing of the fabric blank with plastic, and 
Ejection of the laminated injection (moulding] [molding]. 
15 (ooo6]Prior to the start of the actual injection {moulding ) [molding] process, the fabric blanks 
are consequently already given the prefabricated contour they need to cover the finished 
injection (moulding) [molding]. In contrast to the prior art, a first side of the fabric on the 
inside of the finished product is provided with a thermoformable plastic. In the first process 
step, the fabric blank is theimofonned in a corresponding [mould] [mold], in order to obtain 
20 the desired outer contour of the later injection {moulding] [molding]. This plastic is 

dimensionally stable after cooling. At the same time, however, it is still so elastic that a bend 
can be formed with the fabric on the workpiece. 

[0007]Contour trimming can be carried out after the preformed textile blanks cool. This can be 
done by an automatic machine, such as an articulated robot. This makes it possible to (r e alis e ] 
25 [realize] the three-dimensional contour trimming of the edge profile that is particularly 

common on interior trim in the automotive sector and cannot be (realised) [realized] with the 
simple thermofonning process step alone; in the case of thermoforming, trimming can only 
achieve a two-dimensional edge cut. 

[0008] After contour trimming, the preformed fabric is inserted into the injection - {mould} 
30 [mold]. The plastic film is impermeable to air, meaning that the fabric can also be handled 
from the fabric side by the suction grippers usually used in injection (moulds) [m Ids], in 
order to be inserted into the injection (mould) [mold] or removed -fit]- from it. Thus, the usual 
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automatic machines or robots can be used for handling in the process according to the invention 
without refitting. 

[0009]The preformed fabric is injection-backed with plastic in the injection (meuld) [mold] in 
the familiar manner. During injection (moulding) [molding], the injected plastic is 
5 permanently joined to the plastic film already provided on the fabric. 

[ooiojAfter injection (moulding] [molding], the laminated workpiece is removed from the 
injection - {mould] [mold] and ejected. Accordingly, no further trimming of the workpiece is 
required. This initially makes continuous manufacturing possible, as the process is no longer 
dependent on the cycle times of the injection (mould) [mold]. In addition, article-specific 

1 0 trimming cells are unnecessary, this substantially reducing the space required for the 

manufacturing process. Furthermore, the fabric blanks are easy to handle, thus making it 
possible to (realise) [realize] far higher capacity (utilisation) [utilization]. 
[POlijThe preformed fabric blank is preferably first cut to fit the outer contour of the finished 
workpiece. This can be earned out by a trimming robot, for example. The article-specific 

! s trimming cells of the prior art thus become obsolete, The trimming robots can carry out any 
required trimming- 

[0012] According to the invention, the plastic film is made of materials that can be joined 
particularly well with the plastic to be injected later on. Thermoplastic olefins, variants thereof, 
or thermoplastic urethanes are preferred for use. 
20 [0013] Alternatively, the surface of the film facing the fabric can also be coated with an activator 
that permanently joins the fabric to the injected plastic and also simplifies and accelerates the 
joining process. 

[ooi4]The thickness of the laminated fabric is usually about 5 mm and that of the plastic film 
about 2 mm. Depending on the application, the latter dimensions can also be thicker if 
25 complicated contours have to be reproduced. 

■ (An e xampl e of th e invention iG shown in th e drawing and describ e d below in dotail on tho 
basis of th e figures. Tho figurog show tho following:] [BRIEF DESCRIPTION OF THE 
SEVERAL VIEWS OF THE DRAWINGS] 
30 [0015] (Fig. 1 A) [The foregoing summary, as well as the following detailed description of 
the invention, will be better underst d when read in conjunction with the appended 
drawings. For the purpose of illustrating the invention, there is shown in the drawings an 
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embodiment which is presently preferred. It should be understood, however, that the 
invention is not limited to the precise arrangements and instrumentalities sh wn. 
[0016|In the drawings; 

[0Di7]Fig. 1 is a] schematic top view of the manufacturing process according to the 
5 invention-^;] and 

[OOiSjFig. 2 -{A}- [is a] lateral cross-section of the textile fabric [a e cor ding) [according] to the 
invention. 

[DETAILED DESCRIPTION OF THE INVENTION] 

10 f00l?]Figure 1 shows a top view of the manufacturing process according to the invention. 
According to the drawing, the process essentially consists of two elements, namely 
theimoforming station 1 and injection (moulding) [molding] station 2. 
[0020] According to the process (according to) [of] the invention, laminated fabric 3, which is 
delivered in prefabricated form and provided with the plastic film on one side, is delivered in 

15 rolls and unrolled on thennoforming station 1 . A thermoforming device, which is preferably 
designed as automatic thermoforming machine 4, preforms the fabric into prefonned fabric 
blanks 5. 

f002l]Trimming robots 6 and 7 cut fabric blanks 5 to the final -ffouter contour they will have on 
the finished workpiece. In this case, trimming robots 6 and 7 are designed as articulated robots. 

20 (0022)The prefonned and trimmed preforms are then conveyed to an intermediate buffer 8. The 
individual fabric blanks 5 are conveyed from this intermediate buffer 8 by another automatic 
machine, which is preferably designed as a linear robot 9 due to the required precision, to the 
actual injection (moulding] [molding] process in injection [moulding) [molding] machine 10. 
After injection {moulding) [molding], the laminated workplaces are ejected from injection 

25 - (mould) [mold] 10 by articulated robot 9 and forwarded to assembly, 

[0023]Figure 2 shows a lateral view of a fabric blank 5 shortly after thermoforming. 
Thennoforming is carried out in an automatic thennoforming machine 4, which consists in the 
known fashion of a bottom force 4a and a top force 4b. Heat is applied to the top force and, 
when bottom force 4a and top force 4b are pressed together, it thermoforms plastic film 5a 

30 provided on fabric blank 5. 
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[0024]Plastic film 5a lies on the bottom force. Vacuum ducts 4c axe also provided on bottom 
force 4a. Fabric blank 5 consists of a plastic film 5a lying on bottom force 4a, the underside of 
which is joined to a textile fabric [5b] laminated with a non-woven. 

[002S1 After preforming, fabric blank 5 has a three-dimensional, shell-type shape. The flange- 
5 like edge 5c around the outside can either be removed during contour trimming or folded in 
towards the inside of the finished workpiece, if a workpiece with a fold is to be manufactured. 
[0026] [Manufacturing proc e ss for a plactic injection moulding lomi natod with a t e xtil e fabric, a 
non wovon or th e lik e ] (It will be appreciated by those skilled in the art that changes could 
be made to the embodiments described above without departing from the broad inventive 
10 concept thereof. It is understood, therefore, that this invention is not limited to the 
particular embodiments disclosed, but it is intended to cover modifications within the 
spirit and scope of the present invention as defined by the appended claims,] 

List of refere nce numbers 
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(Manufacturing] [CLAIMS 

We claim; 

1 . A manufacturing] process for a plastic injection [molding laminated 
with a fabric, the process comprising the following steps: preforming a fabric blank into 
a desired outer contour of the injection molding to be manufactured, the blank being) 

■ (moulding lami nat e d with a t e xtilo fabric, a non wovon or th e lite 

Pat e nt claimo 

1 . Manufacturing proc e ss for a plastic inj e ction moulding laminat e d with a 
t e xtil e fabric., a non wov e n or the liko, particularly a pioco of int e rior trim for on automobil e ; 
that comprises the following proc e ss stepo: prefo r ming of a fobrio blende, which 4$j- coated on a 
first side facing the injection [moulding) [molding] with a plastic film that is thermoformable 
and, when cooled, dimensionally stable and elastic {, into th e d e sired outor contour of the 
inj e ction moulding to b e manufacture*!; ins e rtion oQ -[; inserting] the preformed fabric blank 
into {th e ] [an] injection {mould] [mold]; injection-backing -fef)- the fabric blank with plastic; 
[ e j e ction of] [and ejecting] the laminated injection - [moulding.] [molding.) 

2. [Manufacturing) [The manufacturing] process [as p e r Claim 1, whe re)- 
[according to claim 1, wherein the] preforming [step] is followed by [trimming the fabric 
blank to a] true-to-size contour (trimming ^M 

(3> Manufacturing process as p e r Claim 1 or 2, whoro th e work pi e coo) [3. The 
manufacturing process according to claim 1, wherein workpieces] are exclusively handled 
by automatic machines between (tho) individual process steps. 

4. - {Manufacturing process as p e r one of Claims 1 to 3, wh e r e the} [The 
manufacturing process according to claim 1, wherein an] edge of the injection {moulding } 
[molding] has a contour of any shape {, e v e n) [. 
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5. The manufacturing process according t claim 4, 

wherein the shape is] three-dimensional. 

[6- The manufacturing process according to claim 1, wherein the 
injection molding is a piece of interior trim for an automobile. 

7. A textile) [5. Toxtilo) fabric for laminating and permanent joining to a 
piece of plastic interior trim of any shape, (particularly for th e automotiv e s e ctor, charact e 
ris e dinthatth e fabric is) [comprising a fabric [joined on one side to a plastic film (5a) 
that is thermofoxmable and, when cooled, -f 

^dimensionally stable and elastic. 

(6, Textil e fabric cus por Claim 5, charact e ris e dinthat tho] [8. The 
textile fabric according to claim 7, wherein a J surface of the plastic film (5a) facing the fabric 
is coated with an activator that permanently joins the fabric to the plastic to be used for 
injection-backing. 


[Manufacturing proc e ss for a plastic inj e ction moulding lami nat e d with a toxtilo 
fabric, a non wov e n or the likoj - [9. The textile fabric according to claim 7, wherein the 
trim is for use in an automotive sector.) 
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{Summary) [ABSTRACT OF THE DISLCOSURE] 

In order to reduce the throughput times of a manufacturing process and the space 
required for the manufacturing facilities for a plastic injection [moulding) [molding) that is 
laminated with a textile fabric, a non-woven or the like, particularly a piece of interior trim for 
an automobile, [it io propos e d in aooordanco with the invention that tho proooos conrorico) [a 
process is provided comprising) the following steps: loading of a fabric blank, which is 
coated on a first side facing the injection -{ moulding) [molding] with a plastic film that is 
thermoforraable and, when cooled, dimensionally stable and elastic; preforming W the fabric 
blank into the desired outer contour of the injection [moulding) [molding) to be manufactured; 
{insertion of) [inserting] the preformed fabric blank into the injection [mould) [mold]; 
injection-backing -f©^ the fabric blank with plastic; [ejection of} [and ejecting] the laminated 
injection {moulding (Fig. 1)) [molding]. 
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fATTY. DOCKET NO. 4070-1 87US 
(K400S46US) 


TITLE OF THE INVENTION 
Manufacturing Process for a Plastic Injection Molding Laminated with Textile Fabric, Non- 
Woven or the Like 

5 BACKGROUND OF THE INVENTION 

(0001) The invention relates to a manufacturing process for a plastic injection molding 

laminated with a textile fabric, a non-woven or the like, and a textile fabric, a non-woven or the 
like for laminating and permanent joining to a piece of plastic interior trim of any shape, 
particularly for the automotive sector. 

1 o [0002] Polyester or blended fabrics are preferably used as the textile fabrics and 

permanently applied to the injection molding as cladding. These materials are usually textile 
fabrics laminated with a non-woven. It is known from the prior ait that these laminated textile 
fabrics are initially cut to size and the blank then placed inside the injection mold. In order to 
obtain a wrinkle-free surface, the fabric must be tension-mounted inside the injection mold, 

15 This is preferably achieved using a pneumatically actuated clamp system. After tension- 
mounting the fabric - a relatively time-consuming process - a backing is then injection molded 
onto it. After the injection process ends, the semi-finished workpiece, such as a column trim 
panel for the passenger car sector, is ejected and conveyed to the trimming station. In the 
trimming station, the fabric protruding over the edge of the workpiece must be trimmed in order 

20 to obtain the finished workpiece. 

10003] The workpieces are generally of three-dimensional geometry, meaning that the 

edge contour is also three-dimensional. According to the prior art, trimming requires an article- 
specific trimming cell, which can process the respective edge contour of the workpiece. The 
throughput time of an individual workpiece is decisively dependent on the operating speed of 

25 the injection molding machine, as this is usually the bottleneck in the manufacturing process- 
[0004] The invention is based on the technical problem of further developing a generic 

manufacturing process such that the throughput times are reduced. 

BRIEF SUMMARY OF THE INVENTION 
30 (0005] According to the invention, the object is solved in that the manufacturing 

process comprises the following steps: 


113*35 v? 
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Preforming of a fabric blank, which is coated on a first side facing the 
injection molding with a plastic film that is thermoformable and, when cooled, dimensionally 
stable and elastic, into the desired outer contour of the injection molding to be manufactured. 

Insertion of the preformed fabric blank into the injection mold, 
5 - Injection-backing of the fabric blank with plastic, and 

Ejection of the laminated injection molding. 
[0006 J Prior to the start of the actual injection molding process, the fabric blanks are 

consequently already given the prefabricated contour they need to cover the finished injection 
molding. In contrast to the prior art, a first side of the fabric on the inside of the finished 
10 product is provided with a thennoformabje plastic. In the first process step, the fabric blank is 
thermoformed in a coiresponding mold, in order to obtain the desired outer contour of the later 
injection molding. This plastic is dimensionally stable after cooling. At the same time, 
however, it is still so elastic that a bend can be formed with the fabric on the workpiece. 
[00071 Contour trimming can be carried out after the preformed textile blanks cool, 

15 This can be done by an automatic machine, such as an articulated robot. This makes it possible 
to realize the three-dimensional contour trimming of the edge profile that is particularly 
common on interior trim in the automotive sector and cannot be realized with the simple 
theimoforming process step alone; in the case of thermoforming, trimming can only achieve a 
two-dimensional edge cut. 
20 [0008] After contour trimming, the preformed fabric is inserted into the injection mold. 

The plastic film is impermeable to air, meaning that the fabric can also be handled from the 
fabric side by the suction grippers usually used in injection molds, in order to be inserted into 
the injection mold or removed from it. Thus, the usual automatic machines or robots can be 
used for handling in the process according to the invention without refitting. 
25 [0009] The preformed fabric is injection-backed with plastic in the injection mold in the 

familiar manner. During injection molding, the injected plastic is permanently joined to the 
plastic film already provided on the fabric. 

[Q010] After injection molding, the laminated workpiece is removed from the injection 

mold and ejected. Accordingly, no further trimming of the workpiece is required. This initially 
30 makes continuous manufacturing possible, as the process is no longer dependent on the cycle 
times of the injection mold. In addition, article-specific trimming cells are unnecessary, this 
substantially reducing the space required for the manufacturing process. Furthermore, the 
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fabric blanks are easy to handle, thus making it possible to realize fax higher capacity 
utilization, 

[0011] The preformed fabric blank is preferably first cut to fit the outer contour of the 

finished workpiece. This can be carried out by a trimming robot, for example. The article- 
5 specific trimming cells of the prior art thus become obsolete. The trimming robots can cany 
out any required trimming. 

[0012] According to the invention, the plastic film is made of materials that can be 

joined particularly well with the plastic to be injected later on. Thermoplastic olefins, variants 
thereof, or thermoplastic urethanes are preferred for use. 
10 [0013) Alternatively, the surface of the film facing the fabric can also be coated with an 

activator that permanently joins the fabric to the injected plastic and also simplifies and 
accelerates the joining process. 

[0014] The thickness of the laminated fabric is usually about 5 mm and that of the 

plastic film about 2 mm. Depending on the application, the latter dimensions can also be 
15 thicker if complicated contours have to be reproduced. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0015) The foregoing summary, as well as the following detailed description of the 

invention, will be better understood when read in conjunction with the appended drawings. For 
20 the puipose of illustrating the invention, there is shown in the drawings an embodiment which 
is presently preferred. It should be understood, however, that the invention is not limited to the 
precise arrangements and instrumentalities shown, 
[0016] In the drawings: 

fooi7J Fig. 1 is a schematic top view of the manufacturing process according to the 

25 invention; and 

[0018] Fig- 2 is a lateral cross-section of the textile fabric according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0019] Figure 1 shows a top view of the manufacturing process according to the 

30 invention. According to the drawing, the process essentially consists f two elements, namely 
thennoforming station 1 and injection molding station 2. 
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[O02Q] According to the process of the invention, laminated fabric 3, which is delivered 

in prefabricated form and provided with the plastic film on one side, is delivered in rolls and 
unrolled on thermoforming station 1. A thermoforming device, which is preferably designed as 
automatic thermoforming machine 4, preforms the fabric into preformed fabric blanks 5- 
5 [002 J J Trimming robots 6 and 7 cut fabric blanks 5 to the final outer contour they will 

have on the finished workpiece. In this case, trimming robots 6 and 7 are designed as 
articulated robots. 

[0022] The preformed and trimmed preforms are then conveyed to an intermediate 

buffer 8. The individual fabric blanks 5 are conveyed from this intermediate buffer 8 by another 
10 automatic machine, which is preferably designed as a linear robot 9 due to the required 
precision, to the actual injection molding process in injection molding machine 1 0. After 
injection molding, the laminated workpieces are ejected from injection mold 10 by articulated 
robot 9 and forwarded to assembly. 

[0023] Figure 2 shows a lateral view of a fabric blank 5 shortly after thermofonning. 

15 Thermofonning is carried out in an automatic thermofonning machine 4, which consists in the 
known fashion of a bottom force 4a and a top force 4b. Heat is applied to the top force and, 
when bottom force 4a and top force 4b are pressed together, it thermo forms plastic film 5a 
provided on fabric blank 5. 

[0024] Plastic film 5 a lies on the bottom force. Vacuum ducts 4c are also provided on 

20 bottom force 4a. Fabric blank 5 consists of a plastic film 5a lying on bottom force 4a, the 
underside of which is joined to a textile fabric 5b laminated with a non-woven. 
[0025) After preforming, fabric blank 5 has a three-dimensional, shell-type shape. The 

flange-like edge 5c around the outside can either be removed during contour Trimming or folded 
in towards the inside of the finished workpiece, if a workpiece with a fold is to be 
25 manufactured. 

[0026] It will be appreciated by those skilled in the art that changes could be made to 

the embodiments described above without departing from the broad inventive concept thereof. 
It is understood, therefore, that this invention is not limited to the particular embodiments 
disclosed, but it is intended to cover modifications within the spirit and scope of the present 
30 invention as defined by the appended claims. 
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CLAIMS 


We claim: 

1 . A manufacturing process for a plastic injection molding laminated with a 
fabric, the process comprising the following steps: preforming a fabric blank into a desired 
outer contour of the injection molding to be manufactured, the blank being coated on a first side 
facing the injection molding with a plastic film that is thermoformable and, when cooled, 
dimensionally stable and elastic; inserting the preformed fabric blank into an injection mold; 
injection-backing the fabric blank with plastic; and ejecting the laminated injection molding. 

2. The manufacturing process according to claim 1 , wherein the preforming . 
step is followed by trimming the fabric blank to a true-to-size contour. 

3. The manufacturing process according to claim 1, wherein workpieces axe 
exclusively handled by automatic machines between individual process steps. 


4. The manufacturing process according to claim 1 , wherein an edge of the 
injection molding has a contour of any shape. 

5. The manufacturing process according to claim 4, wherein the shape is 
three-dimensional . 

6. The manufacturing process according to claim 1, wherein the injection 
molding is a piece of interior trim for an automobile. 

7. A textile fabric for laminating and permanent joining to a piece of plastic 
interior trim of any shape, comprising a fabric joined on one side to a plastic film (5a) that is 
thermoformable and, when cooled, dimensionally stable and elastic. 

8. The textile fabric according to claim 7, wherein a surface of the plastic 
film (5a) facing the fabric is coated with an activator that permanently joins the fabric to the 
plastic to be used for injection-backing. 
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9. The textile fabric according to claim 7, wherein the trim is for use in an 
automotive sector. 
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ABSTRACT OF THE DISLCOSURE 
In order to reduce the throughput times of a manufacturing process and the space 
required for the manufacturing facilities for a plastic injection molding that is laminated with a 
textile fabric, a non-woven or the like, particularly a piece of interior trim for an automobile, a 
5 process is provided comprising the following steps: loading of a fabric blank, which is coated 
on a first side facing the injection molding with a plastic film that is thermofonnable and, when 
cooled, dimensionally stable and elastic; preforming the fabric blank into the desired outer 
contour of the injection molding to be manufactured; inserting the preformed fabric blank into 
the injection mold; injection-backing the fabric blank with plastic; and ejecting the laminated 
l o injection molding. 
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Manufacturing process for a plastic injection moulding lami- 
nated with a textile fabric, a non-woven or the like 

The invention relates to a manufacturing process for a plastic 
injection moulding laminated with a textile fabric, a non- 
woven or the like, and a textile fabric, a non-woven or the 
like for laminating and permanent joining to a piece of pla- 
stic interior trim of any shape, particularly for the automo- 
tive sector. 

Polyester or blended fabrics are preferably used as the texti- 
le fabrics and permanently applied to the injection moulding 
as cladding. These materials are usually textile fabrics lami^ 
nated with a non-woven. It is known from the prior art that 
these laminated textile fabrics are initially cut to size and 
the blank then placed inside the injection mould- In order to 
obtain a wrinkle-free surface, the fabric must be tension- 
mounted inside the injection mould. This is preferably achie- 
ved using a pneumatically actuated clamp system. After 
tension-mounting the fabric - a relatively time-consuming 
process - a backing is then injection moulded onto it. After 
the injection process ends, the semi-finished workpiece, such 
as a column trim panel for the passenger car sector, is ejec- 
ted and conveyed to the trimming station. In the trimming 
station, the fabric protruding over the edge of the workpiece 
must be trimmed in order to obtain the finished workpiece . 

The workpieces are generally of three-dimensional geometry, 
meaning that the edge contour is also three-dimensional. ac^ 
cording to the prior art, trimming requires an article-speci- 
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fic trimming cell, which can process the respective edge con- 
tour of the workpiece. The throughput time of an individual 
workpiece is decisively dependent on the operating speed 
of the injection moulding machine, as this is usually the 
bottleneck in the manufacturing process. 

The invention is based on the technical problem of further 
developing a generic manufacturing process such that the 
throughput times are reduced. 


According to the invention, the object is solved in that the 
manufacturing process comprises the following steps: 

Preforming of a fabric blank, which is coated on a first 
side facing the injection moulding with a plastic film 
15 that is thermoformable and, when cooled, dimensionally 

stable and elastic, into the desired outer contour of the 
injection moulding to be manufactured. 

Insertion of the preformed fabric blank into the injection 
mould, 

Injection-backing of the fabric blank with plastic, and 
Ejection of the laminated injection moulding. 

Prior to the start of the actual injection moulding process, 
the fabric blanks are consequently already given the prefabri- 
cated contour they need to cover the finished injection moul- 
ding. In contrast to the prior art, a first side of the fabric 
on the inside of the finished product is provided with a ther- 
moformable plastic, in the first process step, the fabric 
blank is thermoformed in a corresponding mould, in order to 
obtain the desired outer contour of the later injection moul- 
ding. This plastic is dimensionally stable after cooling. At 
the same time, however, it is still so elastic that a bend can 
be formed with the fabric on the workpiece. 

35 Contour trimming can be carried out after the preformed texti- 
le blanks cool. This can be done by an automatic machine, such 
as an articulated robot. This makes it possible to realise the 
three-dimensional contour trimming of the dge profile that is 
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particularly common on interior trim in the automotive sector 
and cannot be realised with the simple thermof orming process 
step alone; in the case of thermof orming , trimming can only 
achieve a two-dimensional edge cut. 

5 

After contour trimming, the preformed fabric is inserted into 
the injection mould* The plastic film is impermeable to air, 
meaning that the fabric can also be handled from the fabric 
side by the suction grippers usually used in injection moulds, 
10 in order to be inserted into the injection mould or removed it 
from it. Thus, the usual automatic machines or robots can be 
used for handling in the process according to the invention 
without refitting - 

15 The preformed fabric is injection-backed with plastic in the 
injection mould in the familiar manner . During injection moul- 
ding, the injected plastic is permanently joined to the pla- 
stic film already provided on the fabric. 

20 After injection moulding, the laminated workpiece is removed 
from the injection mould and ejected. Accordingly, no further 
trimming of the workpiece is required. This initially makes 
continuous manufacturing possible, as the process is no longer 
dependent on the cycle times of the injection mould. In addi- 

25 tion, article-specific trimming cells are unnecessary, this 
substantially reducing the space required for the manufactu- 
ring process. Furthermore, the fabric blanks are easy to hand- 
le, thus making it possible to realise far higher capacity 
utilisation - 

30 

The preformed fabric blank is preferably first cut to fit the 
outer contour of the finished workpiece. This can be carried 
out by a trimming robot, for example. The article-specific 
trimming cells of the prior art thus become obsolete. The 
3 5 trimming robots can carry out any required trimming. 

According to the invention, the plastic film is made of mate- 
rials that can be joined particularly well with the plastic to 
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be injected later on. Thermoplastic olefins, variants thereof, 
or thermoplastic urethanes are preferred for use. 

Alternatively, the surface of the film facing the fabric can 
also be coated with an activator that permanently joins the 
fabric to the injected plastic and also simplifies and accele- 
rates the joining process. 

The thickness of the laminated fabric is usually about 5 mm 
and that of the plastic film about 2 mm. Depending on the 
application, the latter dimensions can also be thicker if 
complicated contours have to be reproduced. 

An example of the invention is shown in the drawing and des- 
15 cribed below in detail on the basis of the figures. The figu- 
res show the following: 

Fig. 1 a schematic top view of the manufacturing process 
according to the invention, and 
20 Fig. 2 A lateral cross-section of the textile fabric accor- 
ding to the invention. 

Figure 1 shows a top view of the manufacturing process accor- 
ding to the invention. According to the drawing, the process 
essentially consists of two elements, namely thermof orming 
station 1 and injection moulding station 2. 

According to the process according to the invention, laminated 
fabric 3, which is delivered in prefabricated form and provi- 
ded with the plastic film on one side, is delivered in rolls 
and unrolled on thermof orming station 1. A thermof orming devi^ 
ce, which is preferably designed as automatic thermof orming 
machine 4, preforms the fabric into preformed fabric blanks 5. 

Trimming robots 6 and 7 cut fabric blanks 5 to the final 
outer contour they will have on the finished workpiece. in 
this case, trimming robots 6 and 7 are designed as articulated 
robots . 


25 


30 


35 
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The preformed and trimmed preforms are then conveyed to an 
intermediate buffer 8. The individual fabric blanks 5 are 
conveyed from this intermediate buffer 8 by another automatic 
machine, which is preferably designed as a linear robot 9 due 
to the required precision, to the actual injection moulding 
process in injection moulding machine 10, After injection 
moulding, the laminated workpieces are ejected from injection 
mould 10 by articulated robot 9 and forwarded to assembly . 

Figure 2 shows a lateral view of a fabric blank 5 shortly 
after thermof orming . Thermof orming is carried out in an auto- 
matic thermoforming machine 4, which consists in the known 
fashion of a bottom force 4a and a top force 4b. Heat is ap- 
plied to the top force and, when bottom force 4a and top force 
4b are pressed together, it thermoforms plastic film 5a provi- 
ded on fabric blank 5. 


Plastic film 5a lies on the bottom force, vacuum ducts 4c are 
also provided on bottom force 4a. Fabric blank 5 consists of 
a plastic film 5a lying on bottom force 4a, the underside of 
which is joined to a textile fabric laminated with a non-wo- 
ven . 


After preforming, fabric blank 5 has a three-dimensional, 
shell-type shape. The flange^like edge 5c around the outside 
can either be removed during contour trimming or folded in 
towards the inside of the finished workpiece, if a workpiece 
with a fold is to be manufactured. 
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facturing process for a plastic injection moulding lami- 
nated with a textile fabric, a non-woven or the like 
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Manufacturing process for a plastic injection moulding lami- 
5 nated with a textile fabric, a non-woven or the like 

Patent claims 

1- Manufacturing process for a plastic injection moulding 
1° laminated with a textile fabric , a non-woven or the like, 

particularly a piece of interior trim for an automobile , 
that comprises the following process steps : preforming of 
a fabric blank, which is coated on a first side facing the 
injection moulding with a plastic film that is thermofor- 
15 mable and, when cooled/ dimensionally stable and elastic, 

into the desired outer contour of the injection moulding 
to be manufactured; insertion of the preformed fabric 
blank into the injection mould; injection-backing of the 
fabric blank with plastic; ejection of the laminated in- 
2 0 jection moulding. 

2. Manufacturing process as per Claim 1, where preforming is 
followed by true-to-size contour trimming. 

25 3 . Manufacturing process as per Claim 1 or 2 , where the work- 
pieces are exclusively handled by automatic machines bet- 
ween the individual process steps* 


30 


4. Manufacturing process as per one of Claims 1 to 3 , where 
the edge of the injection moulding has a contour of any 
shape, even three-dimensional. 


5. Textile fabric for laminating and permanent joining to a 
piece of plastic interior trim of any shape, particularly 
35 for the automotive sector, characterised 

in that the fabric is joined on one side to a pla- 
stic film (5a) that is thermof ormable and, when cooled, 
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dimensionally stable and elastic. 

Textile fabric as per Claim 5, characterised 
in that the surface of the plastic film (5a) facing 
the fabric is coated with an activator that permanently 
joins the fabric to the plastic to be used for injection- 
backing . 
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Manufacturing process for a plastic injection moulding lami- 
nated with a textile fabric, a non-woven or the like 


Summary 

In order to reduce the throughput times of a manufacturing 
process and the space required for the manufacturing facili- 
ties for a plastic injection moulding that is laminated with 
10 a textile fabric, a non-woven or the like, particularly a 
piece of interior trim for an automobile, it is proposed in 
accordance with the invention that the process comprise the 
following steps: loading of a fabric blank, which is coated on 
a first side facing the injection moulding with a plastic film 
that is thermoformable and, when cooled, dimensionally stable 
and elastic; preforming of the fabric blank into the desired 
outer contour of the injection moulding to be manufactured; 
insertion of the preformed fabric blank into the injection 
mould; injection-backing of the fabric blank with plastic ; 
ejection of the laminated injection moulding (Fig. 1). 
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